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The high cost of recapitaliza-
tion and the lack of available 
replacements mean that it is 
not unusual for combat aircraft 
to remain in service for several 
decades
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Table 2. 2009 RAND Corporation study estimation of 
combat sortie generation of American/Taiwanese 
and Chinese forces over the Taiwan Strait.
Country  Mission  Type(s)  Sorties
China  Air base attack  Su-30, J-10  337
 Other attack  J-8  74
 Escort  J-8  97
 Sweep  Su-27/F-11, J-8  290
  Red total  798
Taiwan  Air defence  Various  100
US  Air defence  F-22  20
  F/A-18 E/F  96
  Blue total  216
Photo: Dassault Rafale
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5th generation aircraft must 
make various aerodynamic 
and payload concessions in 
order to be shaped to minimise 
short-wave radar returns
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strengths and limitations 
which almost perfectly bal-
ance out the strengths and 
weaknesses of 4th genera-
tion air superiority aircraft  
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??? ????????????????????????????????????????????
also in the mix which are much more visible but 
????? ?????????? ?????????? ??????????? ????? ??????
???? ??????????? ???????? ???
???? ????? ??? ??? ??????? ??-
dars and during combat they 
will minimise their signals 
emissions to avoid giving 
themselves away 
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Acquisition of the F-22 
Raptor was capped at 197 
instead of 381 aircraft 
units. Other programs were 
so underfunded it could 
take over 150 years to 
recapitalize the U.S.
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A truism in war is that 
equipment is always lost 
in greater numbers than 
planners expected
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Vago Muradian
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Defense
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Faster analytics and 
decision-making processes 
????? ????????????? ?????????
the speed at which strike 
operations can be conducted
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Knowledge of organizational 
characteristics and procedures 
of other coalition partners 
requires both training and real 
operational experience
?????????????????????
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The future air operations 
in contested airspaces are 
unlikely to allow for “analogue 
devices” to exchange 
information between partners 
???????? ??????? ??? ????????
power, equipment and lives
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Command and control in the air domain is a 
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The Link 16 messaging 
structure is restrictive, while 
there are also limitations to 
the way in which a network 
is managed using the Time 
Domain Multiple Access 
construct
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A ‘net-enabled’ capability 
also allows for the possibility 
of a net-disabled outcome
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The emergent challenge 
for defense and air forces 
in particular will be to 
effectively operate within 
the decision-cycle times of 
adversaries
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with cultural mindsets on how we approach 
???? ??????????? ???????????? ????? ???? ???????? ???
??????????? ?????????????????????????????????????
???? ?????????????? ????? ?????? ?????????? ????
?????????? ??????? ?????? ??? ?????? ??? ???????? ???
????????????????????????
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NCO is the approach to 
developing a concept of 
operations (CONCOPS) to 
provide the right data to the 
right person at the right time
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??????? ?????? ???????????????? ?????????????
??????????????????????????????????????????????
??? ??????? ??????? ????? ??? ????????? ???????? ????
??????????????????? ??????????????????? ??? ???????
?????????????????????????????????????????????????
???? ????? ???? ????????? ???? ???????????? ?????
????????????? ???????????? ???????? ???? ????????
?????????????????????????????????????????????
??????? ????????? ??????? ??? ???????? ???? ????????
????????????????????????? ??????????? ??????????
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The Air Force and Air defense 
and militaries at large, in fact, 
will need to shift from traditional 
‘need to know‘ approaches for 
information-sharing towards 
‘need to share‘ approaches 
where, like the internet, a ‘many 
to many‘ protocol for information-
sharing is established
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Photo: Al Jundi Journal
38 The Future of Air Power
Photo: Mubadala
?????????????????? ???? ????? ??????? ??????? ????
???????? ????????? ????? ?????????? ???????????
???????? ?????????? ???? ?????????? ?????? ??????
???????? ?????? ??? ???????????? ?? ???? ???? ???
?????????? ????????????? ???? ????? ? ?????????
????????????????????????????????????????????????
??????????????????????? ????????????????????????
????????????????????????????????????????????????
???? ???????? ? ???????? ???????????????? ???
???????? ??????? ?????????? ?????????? ??? ???????
???????????????????????????? ??????????????????
?????? ??????? ????? ????????????? ???????? ??
???????????????????????????????????????????? ???
?????? ???????? ??? ???????? ?????????? ??????? ????
??????????????????? ?????????????????????????
?????????? ??????? ???????? ??????????? ???????
?????????????????
 
??? ???? ????????? ??????? ???????????? ?????????
??? ??????? ???? ??? ???? ???? ????????? ????? ????
??????????????????????????????????????????????
???? ?????? ????? ???????? ???????? ????? ??????
??????? ??????????? ???????????? ???????????
??? ??????? ???? ???????? ???? ?????????????
???? ?????? ???????????? ???????????? ?? ???????
??????????? ???? ?????? ???? ????? ??????????
??????? ????????? ?? ????? ?????? ????? ?????
???????? ???????????? ???? ???????? ??? ????
????????????? ???? ???? ???? ?????? ???????
?????? ????? ??? ????? ????????? ???? ????? ?????
??????????? ???? ???? ???????????????????????
???? ??????????????????????????????????????
??? ????????????? ???????????????? ?????????
????????????? ??? ??????? ?? ???????? ???????????
??????????????????????????????????????????????
???? ?????????? ??????????? ??????? ????????
??????????????????????????????????????????????
?????????????????????????
 
???? ?????????? ????? ?????????? ??????????
???????? ???? ?????? ??????? ???? ?????????
????? ??? ?????? ????? ??? ???????? ?????? ?????????
???????????????????????? ?????????????? ??????
???????????????????????????????????????????????
39Exploiting Advances in Network-Centric Warfare
?????? ???????? ??????? ??????? ????????? ??? ???????????
??? ?? ???????????????????? ???????????? ??????????????
?????????????????????????????????????????????????????
???????????? ??????? ????????? ??? ??????? ??????? ???? ????
??? ???????????? ??????? ??????? ????? ????????? ?????????
???????? ?????????? ???? ???????????? ??? ????? ?????
?????? ???????????????????????????????????????????????
?????? ?????????? ??????????? ??? ??????? ??? ???????? ????
???? ???????? ????????????? ??????? ????????? ??????????
??????????????????????? ??????????????????????????????
??????????? ???????? ???? ????? ????? ???? ????????????????
?????? ????? ?????????????????????????? ??????????????
??? ??????? ??????? ???????????? ???? ????? ???? ????????
?????????????????????? ???????????????????????????????
???? ???????????? ??? ?????????? ????????? ???? ??????????
???????????????????????????????????????????????????
?????????????????????????????????????????????????????
???????
??????????? ???????????????????? ???????????????
???????? ?????????? ??????? ????? ??? ?????????????
???????? ???? ? ??????? ???? ????? ??? ???????????
??????????? ???? ?????????? ??? ???????? ????
???????? ?????????????????? ??? ???? ???????????
????????? ??? ???? ???????? ??? ?????? ??????
????????????? ??? ???????? ??? ?? ???? ????? ?????
????????? ??????? ???? ?????? ??????????? ????? ????
????????? ???? ??? ?????????? ????? ???????? ???
??????????????????????
 
??? ???? ?????? ??????? ??????? ?? ???? ??????
?????????????? ?????????? ?? ????? ???? ?? ??????????
???? ??? ?????????? ???? ???? ?????? ??????? ?????
?????????????????? ???? ???????? ????????? ?????????
???????? ???????????? ???? ??????? ????????
????????? ????????? ?????????? ???? ???????? ???
?????????? ???????? ????????? ????? ??????
???????????? ????????????????? ???????????????????
????? ??????? ????? ????? ????????? ???????? ????? ???
???????? ?????? ???? ???? ?????????? ????????????
??? ???? ????????? ??? ???? ???? ?????????? ?????????
???????? ???????????? ??????? ??????? ???? ????
?????? ??????? ?????? ??? ??????? ?????? ????????
????????? ??? ???? ??????? ???? ????????????? ????
?????? ???? ???????? ??? ???????? ??? ????????????
???????????? ?????????? ????? ??? ???????????????
???????????????????????????????????????????????
???????????????????????
 
???? ???????????? ???? ????????? ??????? ?????
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Advancements in computing 
and network capabilities are 
empowering information’s 
ascent as a dominant factor 
in warfare
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It is a concept that can be envisioned as a 
???????? ??????? ?? ??? ????????? ???????????????
?????????????? ????????????? ???? ???????????????
??????? ????? ???????????? ????????????? ????
????????????????????????????????????????????????
?????? ??????????? ??????????? ????? ???????? ???
???????????????????????????????? ???????????????????
???? ??????????? ??????????? ?????? ???????? ?????
?????????????????????? ??? ??????????????????????
?????????????????????????????????????????????????
?????????????????????????????????????????????????
???????? ????? ?????????? ????????? ???? ???????????
????????????????????????????????????????????????
?????????? ????? ????? ??????? ??? ?????? ?????? ??? ????
???????????? ????????? ??????????? ??????????
??? ????????????? ??????? ??? ?????????? ????? ?????
????????????????????????????
???????????????????????????????
???????????????????????????? ????????????????????
?????????? ????????? ?????????? ????? ?? ????????
?????????? ??????????????????? ??????????? ????????
??????? ???? ???????? ???????? ???????????
?????????? ? ?? ????????????? ?????????????? ???????????
??????? ?????? ????? ??? ?? ????? ??? ?????? ???? ?????
???????? ??? ????????? ????????????? ????????????
??? ???????? ????????? ???? ????? ??????? ??? ???
?????????????? ?????????? ??????? ????????????????
???????? ? ??? ???? ???????? ????????????? ??? ????? ???
????????????????????????????????????????????????????
???????????? ??????????? ??? ?? ??????? ???????????
??????????????????
42 The Future of Air Power
????? ????????? ??? ???????? ??????????? ???? ?????
????????????????????????????????????????????????
?????????????????
???????? ????? ??????? ????? ???????? ????? ???????? ??
??????????? ?????? ???? ?????? ????? ??????????? ????
????????? ??????? ???????????????? ???????? ????
??????????????????? ??????????????????????????????
??? ???????????? ? ??????? ???? ????? ??????????????
??????????? ???????? ???? ????????? ??? ????? ??
??????????? ???? ?? ???? ??? ?????? ???????????
???????????????????????????????????????????
????? ???????????? ????????????? ???? ????????
????????????????????????????????????????????????
????????????? ????? ???? ??????????? ???? ??? ?????????
????????????????????????? ?????????????? ??????????
????????????????????????????????????????????????
??????????? ???? ??????????? ???????? ? ???????
?????????????????????????????????????????????????
??????? ?????????? ??? ??????? ????????????? ??????????
??? ?????? ????? ???? ????? ??? ???????????? ????
?????????????????????????????????????????????????
????? ??? ?????? ????????? ???? ?????????? ??? ????????
?????????????????????????????????????????????
??? ????????????? ??????? ???? ?????? ??? ???? ???? ?????
????? ??? ????? ??? ????? ??????????? ??????? ??? ????
????????? ?????????????????????????????????????????
???????????????????????????????????????????? ????????
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Forces are still predominantly 
organized, trained and 
????????? ??? ????? ??
mechanized war 
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Individual platforms no 
longer need to leverage as 
much from their internal 
attributes
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Stabilization, counter-insurgency, 
and counter-terrorism have 
provided the context for the 
relatively rapid development, 
acquisition, and employment of 
RPAs for most Western militaries
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Disruptive innovations 
often require changes in 
doctrine, tactics, techniques, 
procedures, training, and 
organizational missions and 
practices
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States that have more 
recently developed missile 
technologies are arguably 
the greater sources of threat
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As interception technology 
is limited, to deter or disrupt 
the missile launch itself 
could be a more effective and 
desirable
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Air superiority has rightly 
come to be regarded as 
essential to winning wars
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Levels of Interoperability
Joint Operations
Coalition Operations
Platform Level
Unit Level
Force Level
Combined Operations
Systems Level
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In the coming decades this 
‘cyber' dimension may very 
well also spawn a multitude 
of different ‘domains'
???????????????????? ??????????????
76 The Future of Air Power
??? ???????????????????????????????????????????
?????????? ??? ???? ?????????? ??? ?? ????? ????????
????????????????????????????????????????????????
?????? ???????????????? ???? ????? ????????????
????????? ??? ????? ??? ???? ???????? ????????? ????
?????????????????????????????????????????????????
????????????????
???? ????????? ??????????? ??? ????? ???? ????? ???
????????? ????????????? ??????? ???? ??????? ? ????
????????? ?? ??????? ??? ???? ???????? ????????????
??? ????? ??????????????? ??????? ???? ????????? ???
??????????????????????????????????????????????????
?????????????????????????????????????????????????????
??????????????????????????????????????????????????
???????????? ???????? ??????????????? ???????????
??????????????????????????????????????????????????
?????? ??? ?? ????? ???????? ???????? ???? ?????????
?????????????????????????????????????????????????
????? ?????????? ???? ?????? ??????????? ????????????
???????????????? ????????? ????????????????????????
??????????????????????????????????????????????
?????
?????????????????? ???????? ???????????????????????
??? ???????? ????? ??????? ??????? ?????????? ?????
???? ???? ??? ??? ?? ??????? ???????? ??????????? ????
????????? ??? ???? ?????????? ???? ??? ???????? ??? ???
???? ?????? ????????? ????? ??? ???????? ?????
???????????? ?????????? ??? ?????????? ???????? ?????
??? ???? ??????? ??? ????????? ????????? ??? ????????
???? ??????? ?????????? ????? ????? ???? ?????????? ????
?????? ??? ????????????? ?????????? ?????? ?????
????? ??????????? ????????? ???? ???? ??? ???? ?????
???????????? ???????? ??? ????? ????? ?????? ????
????????? ???????? ????????? ?????????????????????
?????????????
???? ???? ?????? ??????? ????????????????????????
?????? ?????????? ???????? ??????? ??? ????????
????? ??? ?????? ?? ???? ?????? ????? ?????????????
???????????????????????????????????????????????
?????????????? ???? ???????????? ????????????? ?????
?????? ??? ???????? ???? ????????? ??????????? ????
???????????????? ????????? ?????????? ???? ????????
???????????????????????????????????????????????????
????? ???????? ????? ?????? ???? ???????????? ??? ????
????????????????????????????? ?????????????????
???????????????????????????????????????????????
???? ????????? ????? ????? ?????????? ??????????? ???
???????????????????????????????????????????????
?? ?????????? ???????? ??????? ?????? ??? ???????
???????????? ???? ????? ??? ?????? ??????? ???????? ???
????????????????????????????????????????????????
???????????????????????????????? ????????? ?????
????????????????????? ??? ?????? ??? ???? ???????????
?????
?????? ?? ????? ??????? ????? ????? ?????? ??? ????
???????? ???? ????????? ???? ?? ?????? ??? ?????????
???? ???????? ???? ????????? ????????????? ???????
????????????? ?????????? ??????????? ??? ??????
???????? ?????? ??????? ???? ?????? ?????????? ????
???????????????????? ???????????????????? ???????
?????????????????????????????????????????????? ?????
the app developers in our countries but also all 
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The essence of our current 
Armed Forces and our Air 
Forces in particular very much 
??????????????????????????
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The Armed Forces, i.e. their 
state-centered and industrial 
essence, are under increasing
pressure
?????????????????????????????????
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Superior situational awareness 
and understanding of various 
inter-human dynamics may allow 
us to move up in the security 
chain, with the ultimate goal of 
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